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IMPORTANT NOTICE 

Owing to the necessity of drastically reducing the printing cost of the REVIEW to keep within the funds for the 
fiscal year, now drawing to a close, all ((contributions” are omitted in this issue. However, it is hoped that “contri- 
butions” may be resumed later.-Editor. 
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(fold.) port. 26 cm. 

East Pitte- 
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cm. (Univ. Wyoming. Agr. exp. sta. Bull. no. 179, May, 
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SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS DURING APRIL, 1932 

By HERBERT H. KIMBALL, in charge, Solar Radiation Investigations 
For a description of instruments employed and their 

exposures, the reader is referred to the January, 1932, 
REVIEW, page 26. 

Table 1 shows that solar radiation intensities averaged 
above the normal intensity for April at  Washington and 
Madison, and close to normal at  Lincoln. 

Table 2 shows an excess in the total solar radiation 
received on a horizontal surface a t  all stations except 
Twin Falls and Lincoln, which show a slight deficit, and 
Miami, which is very close to the normal. 

12903&32 

Table 3 summarizes solar radiation measurements, 
I, and I, obtained by means of the yellow and red glass 
filters described in the February, 1932, REVIEW, and values 
of the coefficient of atmospheric turbidity derived there- 
from. The turbidity has increased with the season, as 
was to be expected. 

Skylight polarization measurements, obtained at  Madi- 
son on six days give a mean of 60 per cent and a maximum 
of 65 per cent on the 8th. At Washington, measure- 
ments obtained on nine days give a mean of 58 per cent 
and a maximum of 63 per cent on the 1st. These are 
average values for April for both stations. 
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:a.m. 78.7' 175.7' I70.0' I 60.0° I 0.0" 160.7' 170.7' 1 75.7a 178.7' 
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Air mass 

TABLE 1 .--Solar radiation intensities during April, 19% 
[Gram-ealorbs per minute per square centimeter of normal surface] 

Washington, D. C. 

Noon 

Local 
mean 
solar 
time 

Date  

11.0 

tal. 
1.45 
1.52.. 
1.34 
1.34 
1.44 
1.31 

1.48 
1.43 
1.37 
1.33 

1.3s 

1.40 
+0.04 

Apr. 1 _ _ _ _ _ _ _ _ _  
Apr. 4 ......... 
Apr. 6 ......... 
Apr. 7 ..___..__ 
Apr. 12 ........ 
Apr. 14 ........ 
Apr. 15 ........ 
Apr. 18 ........ 
Apr. 19 ........ 
Apr. 22 ........ 
Apr. 23 ........ 
Apr. 27 ........ 
Apr. 23 ........ 
Apr. 29 ........ 

Means ...... 
Departures.. 

2.0 3.0 4.0 5.0 e. 
----__- 

cal.  cal.  cal.  cnl. min. 
1. 12 1.03 0.90 0. i!1 2. 62 
...................... 2.06 

........................ 5.16 

........................ 4.57 

........................ 3.00 

........................ 3.15 
.............................. 2.c7 

1.13 0.91 0.75 ..---. 3.15 
........................ 4.37 

1.16 0.91 0.72 0.65 3.Sl 
........................ 4.17 

.............................. 2. i 4  
1.1s 1.03 ............ 3.81 

.............................. 4.75 
1.15 0.97 0.79 1.0.72) __.___ 

+0.07 $0.07 +0.05 f0.09 ._._._ 

......... Apr. 15 
Apr. 1 Y  ......... 
Apr. 22 
A i r .  27 
Apr. 30 ......... 

Means 
Departures 

......... 

......... 

e. 5.0 4.0 3.0 2.0 11.0 2.0 3.0 4.0 5.0 e. 
---- 

nim. ca l .  ca l .  cal.  ca l .  eal.  cal.  ca l .  cal.  cal.  mm. 
.................. ........................ 4.57 1.17 1.35 3.45 

3.30 .................. 1.OY 1.3s ........................ 2.87 
5.16 0.8i 5.16 
3.45 1.11 1.30 1.55 2.36 
i . 29  .................. 1.21 .............................. 6.02 

................... (1.05) 1.11 1.21 1.48 1.22 ........................ 

.................. .............................. 

............ ........................ 

........................ ............... +O. 12 + O . O i  +O.Ol f0.05 +0.03 

e. 

mm. 
3.15 
2.49 

4.75 
3. 15 
3.45 
3.15 
3.63 
4.37 
6.. 
6.76 
3.45 
4.37 
7.29 
_._._ 

7.04 

..... 

Madison. Wis. 

5.0 4.0 3.0 2.0 

cal.  cal.  ca l .  ca l .  
........................ 

0. 87 0. 9: 1.11 1.30 

............ 0.83 1.07 
0.80 0.92 1.09 1.25 

._____ 0.74 0.92 1.13 
0.80 O b ?  0 3 7  ...... 
0. 74 0. b7 1.01 1. 20 
0.62 0. 76 0.92 1. 12 

....................... 

...... 0.67 0.86 ...... 

.................. 1.12 

............ 0.81 0.98 
0.75 0.83 0.95 1.14 

4-0.05 4-0.05 +O. 06 +O. 06 

-__--- 

................. i.ns 

........................ 

Apr. 8 .......... 4.57 ............ 1.07 1.34 1.50 1.22 .................. 4.17 

Apr. 12 ......... 2.26 .................. 1.27 1.51 1.24 .................. 2.28 
A p r . l l _ _ . _ . _ _ _ _  I 4 . 1  ...... 1 ...... 1 ......I 130/ ...... I ...... 1 ......I ...... I ...... I 3.15 

Apr.14 ......... 2.28 ...... 1.05 1.15 1.30 1.57 1.20 .................. 2.16 

4.95 
4. 37 
3. 30 
2.87 
3.45 
3.BY 

TABLE 1.-Solar radialion intensities during April, 1932-Contd. 
[Gram calories per minute per square centimeter of normal surface] 

Madison. Wb.-Continued 

Sun's zenith dktance I 

...... 0.91 1.w 
0.51 0. 63 0.64 
0.86 0.93 1.0: 
0. 73 0.84 0.98 

._.___ 0.71 0.63 

.................. 

8a.m. 78.7' 75.7O 70.0' 80.0" 0.0" 60.7' 70.7' 75.7O 78.7' Noon 1-1 I I I I I I I l l -  

1.48 

1.45 
1.50 
1.30 

1.48 
1.3s 
1.44 

fO.OO 

Air mass Local 
mean 
solar 

Date 

A. nr. I 1 P.M. time 

........................ 
.............................. 

..____ ._____ ._____ _ _ _ _ _ _  
1.20 .................. 

._____ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
.............................. 

........................ 

........................ 
(1.20) ................... 
+O. 03 ................... 

0 

Week beginning 

Apr . l  
Apr. 8 

..................................... 
1932 

..................................... 
.................................... 
.................................... 

Apr. 15 
Apr. 22 

Apr. 1 ..................................... 
Apr. Apr. 8 15 ..................................... 

.................................... 
Apr. 22 .................................... 

- 

Lincoln, Nrhr. 

1nr3gFp- Madison Lincoln Chicago ;:$ Fresno :,$ ziFs 2:; La Jolla ":%:- Miami oE& 
ra l .  ca l .  ca l .  cal.  co l .  ca l .  cul.  caI. ca l .  eal. cal .  cal.  cal.  

-~ ----___-- ~~ . _ _ _ _ _ _ _ _ _  

375 532 280 4fi5 236 so9 576 389 2Y7 423 
412 295 540 515 438 11;fi 565 163 393 511 

583 493 2% 4SD 5 30 568 482 414 403 504 418 474 35s 
33'; 4Y3 407 280 400 4iY 522 384 417 406 

H2 576 487 
467 581 

512 611 594 

.......... 

Departures from weekly normals 

+14S -133 +I95 +I>:J +93 .......... I +11 I 3; 1 4: 1 9 1 ;; 1 ~;::~~-~~~:~ ;; 1 l.-.-;;.l g 1 1:::::::::: .......... 
+54 -167 +14 .......... -100 +22 fO .......... 

# 

Accumulated departures on Apr. 25 
- 

+l.liS I -784 I -2,079 1 -3,S71 1 +3,101 I +1,715 I +1,225 I .......... I -1,426 I +3,311 1 ..........I +4,03? I .......... 

Apr. 7 .......... 
.ipr. s .......... 
Apr. 11 .._.____. 
Apr. 12 ......... 
.4pr. 14 ......... 
Apr. 2i  ......... 
.4yr. 29 ......... 
-4pr. 30 ......... 

Means.. ..... 
Departures ... 

8.81 

...... 

1. 25 
1. 14 
1.25 
1. 13 

1. 23 

1. 15 
1.18 

-0.08 

1.05 

...... 

3.81 
4. i 5  
3.30 
2. i 4  
3. s1 
4.31 
4.95 
5. 56 

1 Extrapolated. 

TABLE 2.-Total solar radialion (direct + difuse) received on a horizontal surface 

(Gram calories per square centimeter) average daily totals 
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1.035 

TABLE 3.--Solar radiation measurements, and determinations of 
atmospheric turbidity jador,  B. Washington, D .  C., April, 1932 

[Value in Italics have been interpolated] 

POSITIONS AND AREAS OF SUN SPOTS 

Communicated by Capt. J. F. Hellweg Superintendent United States Naval Ovserva- 
tory. Data furnished by Naval 0hs)ervatory in  cooperation with Harvard Yerkes 
Perkins and Mount  Wilson Observatories. 'The dieerences of longitudp a h  meas- 
ured frdm central meridian positive west. The  north latitudes are plus. Areas are 
corrected for foreshortening knd are eipressedjn millionths of sun's visible hemisphere. 
The  total area, including spots and groups, is given for each day in the last column. 

- 

I. 

- 
rr. cai 
0.604 
.e16 
.e90 
.692 
.e97 
,697 

.477 
,492 
,566 
.686 
.6S9 
,644 
.673 
,678 

.685 
,099 

,563 
,612 .e'% 
,639 

.611 

.et8 

.6/6 
,647 
.656 
.6RS . fA7 
,733 
.755 
,752 
,754 
.757 
.758 
,740 
.so9 
,743 
.74o 

.6?8 . ,534 
,601 
,614 

.598 

.eo5 

.7sr 
,730 
.713 
.71t 
.678 
.686 . 625 
.69! 
,678 
.560 
,524 
,614 

.81S . Y11 
,751 
,750 
,716 
,715 
.6i3 
.e88 
.668 
.663 
.est 
.61Y 
,624 

.e40 

.650 - 

- 

Blue 
ness 

)f sk: 

- 

t 

4 

5 

5 

4 

5 

4 

- 
Atmo! 
pherlc 
dust 

$:;ti- 
, U S  
centi- 
meter 

- 

Air 
mass 
m. 

- 

2.54 
2.45 
1.98 
1.94 
1.57 
1. 55 

3.61 
3. 47 
2.71 
2.55 
2. 11 
2.06 
1.72 
1. 68 

2.91 
2.63 

3.53 
3.31 
2.76 
2.60 

3.46 
3.29 

3.99 
3. 23 
3. 10 
2.40 
2.37 
1. 83 
1.79 
1. 58 
1.53 
1.44 
1.40 
1.32 
1. 15 
1. 46 
1.48 

3.73 
3. 44 
2. 83 
2. 6& 

1. 29 
1. 28 
1. 13 
1. 13 
1. 51 
1. 54 
1.90 
1.94 
2. 2s 
2. 33 
2. 70 
2. 78 
3. w 
3. 43 

1. 10 
1. 10 
1. 21 
1. 2' 
1. 33 
1. 34 
1.56 
1 , s  
1.88 
1.92 

2. 35 
2. 63 

I. 87 
1. 82 

a. B 

- 

I Y  

- 
'r. ea, 
J .  7.w 
.750 
.836 
,846 
.860 
,861 

.554 

.664 
,677 
.701 
.776 
,780 

.837 

.8S2 

.851 

.671 

.683 

.755 
,778 

.757 

.740 

,702 
,773 
.78S 
.a35 
.RS8 . w.9 
.go9 
,952 
,942 
.947 
.950 
.964 
,999 . 9.96 
,934 

.624 . -5-44 

.719 

.743 

,919 
,914 
,904 
,915 
.875 . s73 
,834 
,819 
,776 
,765 
,711 
.?IN . 6S.3 
,617 

. 02.5 

. O f t  

.917 

.9t8 
,808 
.907 
.869 
.856 
.854 

.770 

. ws2 

: % 
.__. 

.772 

.T79 - 

Sola1 
alti- 

tude, 
h 

Date and 
solar hour 

angle 

Notes (skylight 
polarization, 
P=Clouds 

- 
Total 
area 
for 

each 
day 
- 

77 
e2 

108 
93 

I, 
Area Heliographic 

Eastern 
Date 

1932 

Spot Qroup 
0 ,  

23-07 
24-03 
30-10 
3 1 4  

40-05 

1.555 
16-42 
21-32 
23-04 
2S16 
29-02 
35-28 
36-31 

19-5s 
P?13 

16-17 
17-27 
21-00 
22-29 

1640 
17-32 

14-23 
17-54 
1U-40 
23-55 
24-47 
334% 
33-52 
39-15 
40-42 
44-00 
45-38 
49-06 
59-52 
42-20 
4242 

1623 
16-21 
?&32 
11-48 

5 l H Q  
51-18 
62-20 
62-34 
41-04 
4w20 
31-46 
31-02 
2550 
3623 
21-40 
20-53 
17-35 
16-48 

65-18 
66211 
5622 
54-49 
48-35 
48-00 
39-55 
39-16 
32-12 
31-21 
25-49 

22-14 

32-16 

39-40 

a w ?  

E 

ir. cal 
0.964 
1.007 
1. w 
1. 082 
1.192 
1.207 

,696 
,720 

.93s 
1. 043 
1.051 
1.137 
1.141 

1.098 
1.141 

.s19 

.863 

.969 
1. ow 
.936 
,962 

. a91 
1.002 
1.027 
1.118 
1.137 
1.223 
1.229 
1. 296 
1.303 
1.326 
1.338 
1.354 
1.428 
1. 284 
1. 290 

.794 
,803 
.948 
.978 

1.249 
1.264 
1.330 
1.334 
1. 179 
1.200 
1.162 
1. 196 
1.040 
1.002 
.978 
,948 
,828 . %20 

1.347 
1.354 
1.200 
1. 306 
1.242 
1. 3 5  
1.2M 
1. 224 
1. 203 
1.183 
1. 140 
1.118 
1. O i O  

. 878 

P. =60.6%. 0. 108 
.095 . 155 
.145 . 117 . 110 

. 130 . 130 . 125 

.I10 

.loo . 115 

.130 

.085 

.om 

.I15 

.I00 

. loo 

.080 

,078 
.075 

,090 
.075 
.Oi5 
,075 
.075 
.095 
.095 
,092 
,095 
.IN5 
,090 . os0 . 09s . 10.5 
,100 

.095 

.I05 

.085 

.095 

. 0.w 
,045 
.I10 
. 110 . 145 . 12s . 0 i5  
,062 
. w 5  
. 105 
,069 
,070 
.090 . 0Q 

, l i0  
.170 
.I50 
.140 
.140 . 145 
.095 
,075 
,065 
.068 
.045 
.OM 
,060 

. 165 . 155 

. im 

630 

754 

P I 1  

806 

9i4 

344 

846 

714 

23 1 

1029 
-. 

Apr. 1 (Naval Observ3tory) _._.__ 
Apr. 2 (Saval Observatory) ....-. 
Apr. 3 (Kava1 Observntory) _.____ 

Stopped h y  
clouds. 

p=54.oy0, 
Apr. i 

5:oo a..... 
4:86 a...... 
4:31 a...... 
4:24 a...... 
356 a...... 
3:52 a...... 
3:17 a...... 
3:11 a...... 

.4pr. 12 
4:46 a..... 
4:34 

Apr.,I4 
6:14 a.-..-. 
5:08 
4:42 
4:35 

Apr. 15 
5:06 a...--. 
6:02a ...--. 

Apr. 18 
521 a...-.. 
5:03 a...--. 
4:50 a.-.-.. 
4:32 
4:% a.---.. 
3:44 a...-.. 
3:40 a...--. 
3:11 a..--.. 
3:03 a..--.. 
2:44 a-.--.. 
235 a...--. 
210 a.-.--. 
0:50 a-----. 
248  p.--.. 
2:52 p---.. 

.4pr. 4 (Naval Observatory) _._.__ 
Apr. 5 (Naval Observatory) _.____ 
Apr. 6 (Naval Observatory) _.____ 
Aor. 7 lNsrnl Ohservatorv) ._.__. 
.ibr. 8 (Yerlieu Ohservatory) ..... 

Apr. IO (hlount Wilson) _ _ _ _  ~ __._ 
Aur. 9 (Yerkes 

C'louds. Apr. 11 (Yerkes Observatory) .... . 
Apr. 12 (Naval Observatory)..--- 
Apr. 13 (Naval Observatory 
Apr. 14 (Naval Observatory!::::: 
Apr. 15 (Naval Observatory)..-.- 

Stopped by 
clouds. 

-4pr. 
Bur. 

16 (Naval 
17 (Naval I Observatory) - _ _  - - 

Observatory) _ _ _ _ _  
Do. 

Apr. 13 (Naval Observatory).--.. 
Apr. 19 (Naval Observatory) ....- 
Apr. 211 (Naval Observatory)-.-.. 
Apr. 21 (Naval Observatory) ..... 

Apr. 22 (Naval Obscrvatory) ..... 

Stopped h y  
Ci. clouds. 

P=61.6yo. 

_---_ _ _ _ _ _  
370 

550 
463 
465 
808 
556 
556 
617 
432 
401 

193 

._.._ 

Apr. 23 ( S u v n l  Ohscrvitory) ..... 
Apr. 24 (S,IV~II Observatory) ..... 
.4pr. 25 ( H w v m l  Ohscrvstor?)..' 
Apr. 28 ( N a r a l  Observatory) ..... 
A i r .  27 ( N a r d  0tserv:itory) ..._. 
Apr. 2ii (Naval Observatory)-.-.. 
Apr. 29 (Naval Observatory)..--. 
d p r .  30 (Naval Observatory) ._._. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
APRIL, 1932 1 

[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich, 
Switzerland] 

Apr. 19 
5:17 a...... 
5:12 a..--.. 
4:MS ...... 
4:44 a..---. 

P=53.5%. 

Mean: 29 days 10.8. 
1 Dependent alone on observations a t  Zurich and its stntion at A4rcwa. 

a=Passage of an average-sized group through the central meridian. 
b=Passage of a large group or spot through the central meridinn. 
c=New formatlon of a center of activity: E ,  on the  eastern part of the sun's disk; W, 

d=Entrance of a large or average-sized center of actlvity on theenst limb. 
on the western part; M, in  the central zone. 

Stopped b y  
clouds. 

Apr. 29 
4:oo n..--. 
356 a...-.. 

1.003 P=58.6%. 


